' Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-2451 26 

(43}Date of publication of application : 19.09.1995 



(51)Int.CI. 



H01M 10/54 
B09B 5/00 
C22B 7/00 



(21) Application number : 06-035689 

(22) Date of filing : 07.03.1 994 



(71) Applicant : SUMITOMO METAL MINING CO LTD 

(72) Inventor : MIYASHITA HIROICHI 

OKAMOTO HIDEMASA 
TOMIOKA DAIZO 



r 



(54) RECOVERY METHOD OF COBALT FROM USED UTHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To concentrate and recover cobalt from a used lithium secondary battery by roasting and 
crushing the battery, sieving, and sorting magnetically under the filter. 

CONSTITUTION: First a used lithium secondary battery is roasted and crushed. It is preferable that 
the valuable matter after crushing has particle sizes under 3360|xm according to JlS-Z-8801 standard 
sieve. With a greater particle size, the quality of valuable metal magnetically attracted object obtained 
in the process of magnetic selection decreases. The fragments are further sieved, wherein the mesh 
may be selected any appropriately, but favorable range is between 420-3360|im. and by this process, 
the sheath can made of iron remains on the filter and is removed. The small fragments are sorted 
magnetically, and valuable matter, in particular cobalt, is collected as magnetically attracted object, 
collection of valuable matter can also be made even though the whole small fragments are sorted 
magnetically, but a further sieving prior to magnetic sieving enables early collection of the valuable 
matter having large particles sizes. The favorable particle size at this later sieving stage is between 
149 and 420^lm. 
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* NOTICES * 

JPO and NCIPZ are not responsible £or any 
damages caused by the use of this truslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recovery approach of the cobalt from the used lithium secondary battery characterized by 
sifting out a grinding object and carrying out magnetism sorting of the passing sieve after roasting a used 
lithium secondary battery and then grinding. 

[Claim 2] It is the recovery approach of the cobalt from the used lithium secondary battery according to 
claim 1 characterized by performing said sieving by the 420-3360-micrometer opening. 
[Claim 3] It is the recovery approach of the cobalt from the used lithium secondary battery according to 
claim 1 characterized by sifting out the passing sieve by the 1 49-420-micrometer opening fiarther after 
perfomiing said sieving by the 420-3360-micrometer opening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of collecting a valuable metal, especially 

cobalt from a used lithium secondary battery. 

[0002] 

[Description of the Prior Art] The lithium cell is known as a light weight and a cell of high electric capacity. 
Since the lithium cobalt multiple oxide containing the cobalt which is a valuable metal as positive active 
material is used for this cell, it is very important from a viewpoint of a deployment of a resource to collect 
such valuables from a used lithium secondary battery. 

[0003] Conventionally, there is no proposal concrete as an approach which collects valuables from a used 
lithium secondary battery. However, although some methods of collecting valuables from the primary cells 
and rechargeable batteries other than a lithium secondary battery are proposed, it is inapplicable to these 
collecting cobalt from a used lithium secondary battery. 

[0004] For example, lime is added and roasted after crushing this as an approach of processing a used 
manganese dry battery, the roast residue is sifted out, and if a used lithium secondary battery is processed in 
such a process, since it becomes the roast after crushing, it oxidizes, and although there is a process which 
carries out magnetic separation of the plus sieve, cobalt serves as nonmagnetic and cannot be collected. 
Moreover, also in sieve analysis, by the approach of carrying out magnetic separation of the plus sieve, since 
cobalt is distributed over a passing sieve, this process is inapplicable also at this point. 
[0005] Moreover, although there is also a process which obtains the nickel roasted ore which oxidizing 
roasting of the nickel-Cd cell was carried out [ roasted ore ], and volatilized Cd, and makes this the raw 
material for ferronickels, in the case of a used lithium secondary battery, only by roasting, impurities, such 
as Fe and aluminum, remain so much and Co cannot be condensed. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the new approach of 
carrying out enriching recovery of the cobalt from a used lithium secondary battery in view of the above- 
mentioned situation. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, after this 
invention roasts a used lithium secondary battery and then grinds it, it sifts out a grinding object and is in the 
recovery approach of the cobalt from the used lithium secondary battery characterized by carrying out 
magnetism sorting of the passing sieve. 

[0008] Moreover, it is in the recovery approach of said cobalt characterized by performing said sieve 
analysis by the 420-3360-micrometer opening. Moreover, it is in the recovery approach of said cobalt 
characterized by sifting out the passing sieve by the 149-420-micrometer opening fiirther, after performing 
especially said sieving by the 420-3360-micrometer opening, 
[0009] 

[Function] In this invention, a used lithium secondary battery is roasted first. This roast performs 
polyvinylidene fluoride which is the binder of active materials, such as 6 phosphorus-fluoride acid lithiums 
which are electrolyte components, such as porosity polypropylene used for a separator, in order to 
decompose, bum or volatilize organic materials, such as a N-methyl-2-pyrrolidone which is the mixture of 
an active material and a binder, and to remove them. 350 degrees C or more of roast temperature are 500 
degrees C or more more preferably. 1000 degrees C is enough as an upper limit. In this roast, valuables, 
such as Co, are contained into the sheathing can, and since the inside of a sheathing can serves as 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/19/2006 



JP,07-245126,A [DETAILED DESCRIPTION] 



Page 2 of 2 



reducibility with the organic substance which volatilized, it does not oxidize. 

[0010] Next, a roast object is crushed and ground. This grinding is for making easy to separate from the 
valuables which a binder and a solvent are removed by said roast and are very easy to become a powder, and 
these valuables by next sieving or next magnetism sorting a copper network, copper foil, etc. which are used 
as a negative-electrode charge collector, such as aluminium foil used as a positive-electrode charge collector 
which is comparatively hard to be crushed, and an iron cylindrical sheathing can. 

[001 1] As for grinding, it is desirable to carry out so that valuables may serve as grain size of less than 3360 
micrometers of JIS-Z-8801 standard sieves. In a larger grain size than 3360 micrometers, the valuable metal 
grace of the magnetic adhesives obtained at the process of the next magnetism sorting falls. Independent or 
the shredding equipment combined and used can use a well-known impact, friction, shear, and compression 
for crushing and grinding suitably. 

[0012] Furthermore, a grinding object is sifted out. Although the grain size of sieving is chosen suitably, a 
420 to 3360 micrometers opening is desirable. The debris of an iron cylindrical sheathing can is removed as 
a plus sieve by this process. 

[0013] Next, magnetism sorting of the passing sieve is carried out, and valuables, especially cobalt are 
collected as magnetic adhesives. Although valuables are recoverable even if it carries out whole-quantity 
magnetism sorting of the passing sieve, the coarse valuables of whenever [ grain / which sifts out finther 
before magnetism sorting ] can be collected at an early stage, and the scale of a magnetism selector can be 
made small. Although what is necessary is just to choose the grain size of sieving of this latter part suitably, 
149 to 420 micrometers are desirable. Since the passing sieve contains impurities, such as carbon, it carries 
out magnetism sorting and collects valuables, especially cobalt as magnetic adhesives. 
[0014] Although the collected valuables contain Cu, nickel, aluminum, etc. other than Co, after they 
dissolve with an electric fiimace as it is and remove a slag, they can be refined by general approaches, such 
as an acid leach. 
[0015] 

[Example] 700 degrees C and roast for 29 minutes were performed for three used lithium secondary 
batteries (the diameter of 1 8mm, die length of 65mm) in the muffle fiimace of an atmospheric-air ambient 
atmosphere. Next, it crushed and the good cutter (Made in the Ujiie Factory) which is a kind of a shear 
crusher ground these roast objects. Crushing and a grinding object were sifted out using 420 micrometers of 
JIS-Z-8801 standard sieves, and the fragment of an iron sheathing can was removed. Furthermore, the 
passing sieve was sifted out using the 149-micrometer screen, and carried out magnetism sorting of the 
passing sieve with the solenoid type magnetism sorting machine (Takaha Kagaku Kogyo Make). Magnetism 
was set as 920 oersteds. A result is shown in Table 1 . 
[0016] 
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100.0 100,0 100.0 100,0 
32.3 37.4 60,3 5,4 
30.0 60.0 23.1 5.3 
37.7 2.6 16.6 89.3 



[0017] Co(es) of 60% of rates of distribution are collected by magnetic adhesives of 30% of weight rates so 
that clearly from Table 1 . Co(es) of 37.4% of rates of distribution are collected, and if these are doubled, 
97.4% of Co(es) are collected by 149 more micrometer screen oversize. 
[0018] 

[Effect of the Invention] According to this invention, the cobalt which is valuables is efficiently recoverable 
from a used lithium secondary battery simple. Moreover, since it is condensed, also in case cobalt refines 
this further, there is little effect of an impurity. 



[Translation done.] 
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